The three symbols, θ B , and ̅ are the Bragg angle, miscut angle with respect to atomic layers and the refractive index. The surface diffraction can be aligned by adjusting the theta angle to the value, θ B , and by rotating the azimuth, ϕ, around the reciprocal lattice vector, g ⃑⃑ (see, Figure 1b ). As the results, the reciprocal lattice vector, ⃑ , of the surface reflection, L, may be rewritten as below The three values, 0 , 0 and 0 , represent the x-, y-and z-components of the incident wavevector, ⃑ ⃑⃑ . We may replace ⃑ ⃑⃑ and ⃑ of Supplementary equation (4) by Supplementary equations (2) where E ⃑ ⃑⃑ , D ⃑⃑⃑ , H ⃑⃑⃑ and B ⃑ ⃑⃑ are the electric field, electric displacement, magnetic field , and magnetic induction, respectively. The two symbols, ρ t and J ⃑ t , are the given net charge and current density, respectively. In X-ray frequency, the conductivity is about zero, thus the two values, ρ t and J ⃑ t are both set to zero. Also the magnetic field, H ⃑⃑⃑ , is approximately equal to magnetic induction, B ⃑ ⃑⃑ due to the magnetic permeability, μ, being about unity. Considering all these conditions mentioned, the Maxwell`s equations can be rewritten as below:
The Supplementary equation (7) may be deduced as:
By considering the periodic nature of the crystal, the assumed solution to
Supplementary equation (8) is a Bloch function, namely
.
And the electric susceptibility,χ, can be also expressed as a Fourier series as
The two symbols, and k ⃑⃑ G , represent time and the wavevector of the G th reflection, respectively. The two vectors, ⃑ and r ⃑, stand for the positions of the electric displacement and susceptibility, respectively. The coefficient,χ h m , is the electric susceptibility of the h m th reflection.
By substituting Supplementary equations (9) and (10) into (8), the relation among the Fourier components and wavevectors lead to the following so-called fundamental equation of wavefield: 
Also is changed as a 3N  1 matrix as:
where z is the unknown eigenvalue, and ( , , ) are the x-, y-and zcomponent of the diffracted E-field of the m th reflection. The matrix form of the fundamental equation then takes the form:
where
, and χ h m −h n is the electric susceptibility of the (h m − h n ) th reflection. Using G 2 ≡ K 2 (I + F), with I as a unit matrix, the fundamental equation can be expressed as :
To transform Supplementary equation (14) into a linear eigenvalue problem, two new variables, E v and E w , are introduced:
Finally, the fundamental equation in a linear form is obtained as:
, and (E j , E j , E j ) is the x-, y-and z-component of the E-field of the j th mode for the m th reflection. The diffracted E-field is then the superposition of the 4N modes with the proportional coefficient, , which is determined though the boundary conditions given in Supplement IV:
where ⃑⃑ is the wavevector inside the crystal of the j th mode for the m th reflection, and ⃑ ⃑⃑ is the wavevector outside the crystal of the m th reflection, and ⃑ is the position vector.
IV. Boundary Conditions
For a plane parallel crystal slab (M = 1, where M is the total number of the simulated layers), the coefficient, , can be solved by applying the boundary conditions, i.e., the continuity of the tangential components of the electric field, ⃑⃑ , and magnetic field, ⃑ ⃑⃑ , and of the normal components of the electric displacement, ⃑ ⃑⃑ , and magnetic induction, ⃑⃑ , at the top (l = 1) and bottom (l = 2) boundaries. These lead to the following equations:
, and
is the reciprocal lattice vector of the m th reflection at the n th atomic layer, and the vector, (̃, ̃, ̃) , is the incident
, is the m th reflection`s diffractive E-field at the top ( = 1) or bottom ( = 2) of the n th atomic layer, and the z-component of the wavevector, ( ) ( ) , outside the crystal is given below: ,
where the symbol, t, is the thickness of the parallel crystal slab. For a multi atomic layers (Supplement V), t (1) ( ) and t (2) ( ) are the top and bottom of the n th atomic layer, and t ( ) is the thickness of the n th atomic layer.
V. Multi-layer dynamical theory of X-ray diffraction form crystalline [2]
Because the sample system, Si0.7Ge0.3/Si, is composed of many atomic layers with continually changing lattice parameters, the ratios among the E-fields, ⃑⃑ ( ) , and the 
In the Supplementary equations (22~25), ( ( ) , ( ) , ( ) ) and (
stand for the electric field and its wavevector of the j th mode for the m reflection at the n th layer inside the crystal. To solve the coefficients, ( ) , for the top and bottom surface of the multilayer sample, the calculations of Supplementary equations (18~22) lead to the following matrix equations:
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To avoid the divergence of 
, and a conditional coefficient S:
By combining Supplementary equations (26~28) , the following equations are obtained: 
, and = ( 0 , , ⋯ , ) .
In Supplementary equation (30), the dimensions of the matrices are (4N×M)×(4N×M)
for ℚ , (4N×M)×4N for both ℂ and , and 4N×4N for the null matrix . The unknown coefficients, ℂ can be solved as:
. Because the size of the matrix, ℚ, is so huge that its inverse matrix cannot be estimated in the general software due to the problem, "out of memory". However, using the method given in Ref. [3] , the inversed matrix of ℚ can be solved. Then, the elements, ̂( ) , of the matrix ℂ are determined:
( −j−1) ,
( −j) when 1 ≤ j ≤ (M − 1).
Finally, the n th layer`s diffracted E-field of the m th reflection is described as:
, ⃑ ⃑⃑ ( ) ( ) = ( ( ) , ( ) , (−1) ( ) ( ) ), and ⃑ ( ) ( ) = (0,0, − ( ) ( ) ).
VI. Construction of fitting function, ( ) ( ⃑⃑⃑ ( , ))
A fitting function, ℱ ( ) ( ⃑⃑ (tth, beta)), is to simulate the intensity distributions of the surface diffraction, m, at the n th layer, which is monitored by a detector. Because of the shallow diffraction angle of the surface reflection, m, with respect to the crystal surface, part of the diffracted beam is absorbed by the crystal. The acceptance of the detector depends therefore on the diffraction geometry, crystal orientation, crystal depth, beam divergence, and the miscut angle between the surface and atomic layers.
For better handling the simulated intensity, we use the measured tth-and beta-scans to construct a fitting function of the n th layer. Consequently, the surface wavevector (l = 1), ⃑ ⃑⃑ ( ) ( ) (=( ( ) , ( ) , − (1) ( ) )), should be firstly transferred to our laboratory tth-beta coordinate system by rotating the crystal a Bragg angle, , around the y-axis, so that the incident beam is along the x-axis. The surface wavevector,− ⃑ ⃑⃑ (1) ( ) , denoted as (
, in the laboratory coordinate system, then takes the form as: 
, which describes the surface wavevector in tth-beta coordinate system by the two angles, 2 ( ) and ( ) , defined as: where R is the distance between the detector and sample.
VII.

Results of fitting function, ( ) ( ⃑⃑⃑ ( , ))
Here we show the fitting functions when 2 ( ) and 
IX. Strain
The three unit lattice vectors, ⃑, ⃑ ⃑ and ⃑, (also referred to in Supplement Ⅰ) may be rewritten in term of tensile strains, ε, and shear strains, τ, in a cubic system as a first-order approximation: Figure 4 , the tth-scan is shown in Supplementary Figure 5a and the beta-scans at p1, p4 and at p2, p3 in Supplementary Figure 5b and 5c, respectively. The experimental conditions and changing rate 0 are all the same as the previous ones. 
